In this report we address an unusual adverse effect of finasteride (Propecia 1 mg tablets) that was associated with painless hematuria and hematospermia in a 38-year-old healthy male during treatment of androgenic alopecia at a dose of 1 mg/day. It was found that the bleeding was linked to finasteride use as it occurred 2-3 days after use and stopped upon discontinuation of the drug. The patient was subjected to urological examination, laboratory investigations, and radiological imaging to identify the probable cause of bleeding. It appeared the bleeding was most probably of prostatic origin in the absence of obvious underlying pathology. The frequency of such unusual bleeding remains to be investigated in large clinical trials to address its exact mechanism, predisposing factors, clinical significance, and potential long-term consequences.
Introduction
Finasteride, a 5a-reductase inhibitor, was approved in 1992 for the treatment of benign prostatic hyperplasia (BPH) at 5 mg/day and in 1997 for androgenic alopecia (AGA) at 1 mg/day [1] . Commonly reported adverse effects of finasteride include impotence and decreased libido [2, 3] . According to the most available data from clinical trials and up-to-date information from US FDA documents, there are no reports on hematuria and/or hematospermia as adverse effects linked directly to the use of finasteride for the treatment of either BPH or AGA [3, 4] . Contrary to this, finasteride proved to be effective for the treatment of prostatic bleeding owing to its ability to reduce microvessel density in the suburethral prostatic tissue via inhibition of angiogenic growth factors such as vascular endothelial growth factor (VEGF) [5] . In this report, we address an unusual adverse effect of finasteride (Propecia tablets) in a 38-year-old male, which caused terminal and painless hematuria and hematospermia in the specified dose when used for the treatment of AGA.
Case Report
A 38-year-old male presented to the urology clinic complaining of voiding painless drops of bloody urine, seen after voiding clear urine. This condition is also associated with bloody seminal ejaculates seen near the end of normal ejaculation. On history taking, the patient mentioned that he had been taking finasteride 1 mg/day (Propecia tablets) for 2 weeks for the prevention of progressive scalp hair loss. The patient also mentioned that he had had a similar attack of this condition 3 months previously when he was receiving Propecia 1 mg/day for the same indication. However, when he noticed this problem, his doctor advised him to stop taking Propecia, upon which the condition was completely resolved without further treatment and without performing further tests to investigate the cause of the hemorrhage. Two weeks later, as the patient was worried about his progressive scalp hair loss, he resumed taking Propecia 1 mg/day as a self-prescription, but is now complaining of recurring hematuria and hematospermia.
The patient mentioned that he has a stable marital life and had not suffered any prior sexual or urinary problems. In addition, he had not performed heavy physical exercise or received any medication concomitant with this condition. On examination, blood pressure was normal and there was no loin pain or tenderness. External genitalia were normal and there were no palpable masses or tenderness in the scrotum, perineum, and penile shaft. Digital rectal examination revealed normal size and consistency of the prostate, with no tenderness or craggy elements. Prostatic massage caused faintly blood-tinged, slimy urethral mucous.
Biochemical analysis showed hemoglobin 14.5 g/dL, white blood cell count 7.4 9 10 9 /L, platelet count 305 9 10 9 /L, international normalized ratio 1.12, and prostate-specific antigen 2.6 ng/mL. There was no evidence of sexually transmitted disease, and no urinary infection was detected with urine culture. Pelvic X-ray and transrectal ultrasonography revealed free genitourinary organs and average-sized prostate, with no suspicious calculus shadows.
The patient was advised to stop finasteride, and within 48 h after stopping the drug the bleeding ceased completely without any further treatment; no bleeding was seen for 3 weeks until finasteride was again resumed as a rechallenge test, which resulted in recurrence of bleeding after 3 days. The drug was finally stopped and no bleeding has seen for 1 year, with careful follow-up of genitourinary functions and laboratory investigations.
Discussion
Hematuria and hematospermia are unreported adverse effects of finasteride. According to the most recent clinical trials and the latest FDA information, there are no reports of the occurrence of hematuria and/or hematospermia complicating the use of finasteride for either BPH or AGA [4] . However, a 2015 meta-analysis study concluded that the existing clinical trials on the treatment of AGA with finasteride are of poor quality, provide very limited data on toxicity, and tend to be methodically biased toward underdetection of adverse events. Moreover, the trials submitted to the US FDA for approval for hair loss excluded most men who would typically be recommended finasteride for the treatment of AGA [6, 7] .
The present article provides the first case report that finasteride 1 mg/day, the dose used for the treatment of male pattern baldness, can itself be a cause of hematuria and hematospermia. According to the adverse drug reaction (ADR) probability criteria, this specific ADR was scored 9 on the ADR probability scale [8] , and could thus be considered a 'definite' reaction as it followed a reasonable temporal sequence after finasteride, was confirmed by withdrawal and exposure to the drug, and could not be reasonably explained by the known characteristics of the patient's clinical state. We have therefore confirmed the reason and effect relationship between this type of ADR and finasteride.
The pattern of such bleeding suggests a prostatic site of origin, but how finasteride causes such prostatic bleeding is not understood. Prostatic bleeding is usually caused by the friable microvascular network of the prostate, the vessels of which are under the control of angiogenic growth factors, such as VEGF, which in turn are induced by androgen hormones [9] . While it could be well understood that finasteride reduces prostatic microvessel density via inhibition of androgen-induced angiogenic growth factors [5] , we can postulate that, at this point, the sudden lowering of androgen levels by finasteride might also result in disruption of the friable androgen-sensitive microvascular network in prostatic tissue, although the exact cause of bleeding remains to be confirmed. Both physical examination and investigations performed for this case provided no convenient explanation for the possible underlying cause of bleeding. It may have been necessary to obtain a prostatic biopsy for examination but this was not feasible in light of the patient's refusal.
Conclusion
Finasteride use was associated with hematuria and hematospermia in a 38-year-old healthy male during treatment of AGA. The bleeding appears to be of prostatic origin and directly linked to finasteride use. This unusual adverse effect remains to be investigated on the mechanistic level, and to be evaluated for its predisposing factors, clinical significance, and potential long-term outcome.
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